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ABSTRACT 

This program is designed to detect core failures on half-selected 

lines under worst case noise conditions. It's use is intended for 

the PDP-8E with a basic 4K memory system. 

2. 

REQUIREMENTS 

Equipment 

A PDP-8E ccrrputer with 4K of memory. 

Storage - 

Initially the program is in core locations 200-777 and in core 

locations 7000-7577. 

3. 

LOADING PROCEDURE 

e 

Load the program with the binary loader (BIN). 


c 













4. 


OPERATING PROCEDURE 


There are two entries to the program. These entries allow 
the user to start by testing upper core ( 1000 - 7111 ), or 
start by testing lower core ( 0000 - 6111 ). To start the 
program: 

A. Load Address with desired entry address. 

1 LOAD ADDRESS | 0200 j Test upper core ( 1000 - 1111 ). 

l^LOAD ADDRESS I 7000 I Test lower core ( 0000 - 6111 ) 

B. Set switch register to desired operation according 
to the following table. 


SWITCH 

0 (down) 

l(up) 

SR00 

SR07 

Continue testing 
Relocate program 

Halt after test 
Inhibit relocation 


C. Press key start. 

NOTE 1: RIM and BIN are saved during this test and will 
not be lost if the program is halted using SR00. 
This program will alternate testing upper and 
lower core unless SR07 is set. During program 
relocation a comparison check is made to insure 
no program loss. 


NOTE 2: 













5. 


ERRORS 


The contents of a given memory test location should always be 
0000 or 7777, therefore anything other than 0000 or 7777 will 
result in a test error halt. A relocation error halt will occur 
if the relocation comparison check fails. 

Test Error Halts 

A test error halt is indicated by halt address 07 XX or 75XX. 

If the link is set, the error occurred on ccnplemented data. 

1st halt - The AC displays the contents of the location in error. 

Record the C(AC) and press key continue. 

2nd halt - The AC displays the address of the location in error. 

Record the C(AC) and press key continue to resune testing 
with the next sequential memory address. 

Relocation Error Halts 

A relocation error halt is indicated by halt address 03XX or 7IXX. 

1st halt - The AC displays the contents of the location transferring 

fran. Record the C(AC) and press key continue. 

2nd halt - The AC displays the address of the location transferring 

from. Record the C(AC) and press key continue. 

3rd halt - The AC displays the contents of the lcoation transferring 

to. Record the C(AC) and press key continue. 

4th halt - The AC displays the address of the location transferring 

to. Record the C(AC) and C(MA). Manually correct bad 
% 

core location if possible. Load Address = C(MA) and 
press key continue to continue relocation. 
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6 . 


RESTRICTIONS 


Starting Restrictions 

The program may be restarted at 0200 if the program is in lower core, 
or at 7000 if the program is in upper core. It can easily be de¬ 
termined where the program is by manually looking at a few core 
locations. 

Operating Restrictions 

None 

7. EXECUTION TIME 

The time to write and test the worst case pattern and its complement 
in upper and lower core is approximately 1 second. 

During program execution a 5 will be typed on the TTY every 5 minutes 
of program run time. This allows the operator to determine approximate 
run time before a failure occurred. 
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8 . 


SCOPE LOOPS 


Two special scope loops have been provided in this program. 

Before entering a scope loop run the checkerboard program with 
the halt switch up. This will write worst case pattern thru core. 

Scope Loop 1 

This scope loop reads the address in the switches 6 times before 
complementing. 

A. LOAD ADDRESS 0536 if program is in lover core 

7336 if program is in upper core. 

B. Set switches = address to be looped on. 

C. Press key start. 

Scope Loop 2 

This scope loop executed a simple read, complement, write. 

A. LOAD ADDRESS 0561 if program is in lover core 

7361 if program is in upper core. 

B. Set switches = address to be looped on. 

C. Press key start. 

NOTE: The address being looped on can be changed simply by changing 
the switch settings. The previous address will be left 
with its original content. 
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9. 


PROGRAM DESCRIPTION 


General 

A given core is selected when the combined currents of the X- and 

Y- selection lines produce a magneto motive force which exceeds 

the threshold for reversing the flux direction of the core. This 

occurs at the intersection of the activated selection lines. All 

other cores which are threaded onto the activated lines will be 

slightly disturbed. Under marginal current conditions, such 

half-selected cores might also reverse polarity when their states 

are properly established by the pattern which the Checkerboard Test 

writes into memory. 

When a selected core is in the 1 state, the read current'will cause 
it to reverse pblarity and become 0. When the core is in the 0 
state, the write current will cause it to become 1. Thus, the 
possibility of a reading error is greatest when all half-selected 
cores are in the 1 state; a writing error is most probable when all 
the half-selected cores are in the 0 state. 

If a half-selected core changes polarity, the error will be de¬ 
tected when the memory location containing that core is tested by 
the program. For a reading error, the contents of that core will 
appear as a 0 in a field of l's, and vice versa for a writing error. 

The Checkerboard Test pattern consists of alternating 4 memory cells 
containing 0000 and 4 memory cells containing 7777. Ibis pattern 
is reversed every 400 octal locations. (This test pattern is 
generated according to the stringing of the stack and the wiring 
of the memory system. It is the same pattern for all 8E stacks). 
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4 

S 0000 

mi 

0000 

nil 



0000 

mi 

0000 

nil 



0000 

nil 

0000 

nil 



0000 

nil 

0000 

nil 



1111 

0000 

nil 

0000 

x-axis 


1111 

0000 

nil 

0000 



1111 

0000 

nil 

0000 

(MA n .) 


1111 

0000 

nil 

0000 

0—5 


0000 

nil 

0000 

nil 



0000 

nil* 

0000 

nil 



0000 

nil 

0000 

nil 



0000 

nil 

0000 

nil 


y-axis (MAg_^) 

The above array is interpreted as follcws: 

A. Positions on the y-axis represent consecutive octal locations 
in memory from 00 thru 77. 

B. Positions on the x-axis represent consecutive^ octal locations 
in memory from 00 hundred thru 77 hundred. 
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Program Relocation 

Program relocation is governed by the status of switch register bit 7. 

With this switch down (0 position) program relocation occurs each time 
the test pattern and it's complement have been completely tested. During 
the relocation a comparison check is made to insure no program loss. 

Test Procedure 

The worst case pattern is written, then each location is treated as follows 
a. Read, Complement, Write the location. 

B. Read and test the location. 

C. Read, Carp lament, Write the location. 

D. Read and test the location. 

E. Go an to next location repeating A-D. 

After the pattern 5 is completely tested, the complement pattern is 
written and tested. 

For further understanding of how the test is performed, refer to the 
listing. 
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